MATH 10C: Calculus lll (Lecture B0O)

Today: Vector-valued functions

Next: Strang 3.2

Week 3:
homework 3 (due Tuesday, October 18)

Midterm 1: Wednesday, October 19 (vectors, dot
product, cross product, equations of lines and
planes)



Equorf\bn of a qune

Consider a P\our\e Qon‘koﬁm\nj point P= (%140, 2:) with
notmal vector ©=La,bcy. Then point  X=(xy,2)
bethj to  TFhis P\Qhe i{ and on\J 4
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ALPK e RoPhoo  vecor equedionof o clone
Q (-2 ) + b(tj“j°>+ C (-2 )=0 scalar ecIuQ‘h'on of

o plane
H-\ We. dgnoj[e_ di= - ax.- bjg-CEo , ’l\'\eh (kﬁ bZC_gmes
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Parolle| and Er\Jrersechiml Plahes
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Finding  the line of infersection for fwo plones

Find The Paramﬁr\‘c and Sjmmv\‘rtc ecTu\oC{‘\"th —For the
line  formed bJ the (ntersection of The \)\Qhes

x+23+52=o , Xryrz=-|



Vector- volued functions
Dedinifion A vector-volued {unction is o AHunction fhat

4o kes reoal humbers as ‘ders ond ji\les Vectors as

ou.*ru‘h, ie.,
C ()=
C(t)=
Exomple e (&) =
|
T (k) =

Remark From now on we will not d(g*lnﬁu\s\\ between

fhe PO‘\(\A( (x1y.2) ond the vector X4,y both are \juS"’

lists  of dhree real numbers



Vector- volued functions
Vector volued Hunction F*) often re!:cesuﬁ's a

Think o bout fhe motion of o P\umﬁ | —F\l‘jh% ot an

(L‘H‘F\QV\Q_ or o bicd etc.

A vector- volued Hfunction may not be defined For
read humbers | e erample | T@) =

s ot defined —('-or

\

You can exp\\'ci‘Hj sPecth the set of real number
{oc which 30\& wWand to define the function bj MFRJY\V\j(e.j,)
We coll fhis sek  the



Vector- volued functions

£ dhe domain is  not eﬁP\\'ciﬂJ s?eci-ﬂecll we assume That
H’ 1S ’The SQ‘\' 01c

E xomple

= |
(\&):4% \ cost VY
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Somq*.\m‘as ‘H\e domd\n \s -Foumé ‘G‘om ’“\Q \)c—ob‘em Se"fuP.
£ the function describes the motion of o bicd
befween +ime O ond 4im T dhen fhe doman s



\/e\oc,iJ(\{ and acce leration
\rv\o\jine_ ¥ ParJr\'da rY\o\/{r\j (smOoJﬂn\j) ‘T‘nroujh space.
et

The \IQ_\oc,Hj is  The
i desceibes dhe

The accelecation s the

MOLH'\Q_MQ‘\'iQOL\lJ( 'H\e \Je.\oc_ﬁj \S 'k\r\e decivative
ond  the aceloration s

The decivatives ace QomPunLQA



\elo LH‘\{ and acce leration
J

Example Let CTWK)=

The \JQ\OCH':j t
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Limits O\C vector- valued "FUJ\CJHOY\S

Let F(Q:((‘\(‘c)‘(‘z(t)\(&(‘cb be o vector -volued
—?u.nc‘HOY\ ond IQE t=4L\le\L5§, —W\eh ﬂ\fa e_xprcssfcn

means  that

f one oc more of dhe limits  lim 6 (t) lm €(t) or
t=+1s t2 1.

lim G 6) do not exist we sag that lim @ (6) does mot exisy.
t2to t kg
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Con‘\\hui‘\'j of Vector-volued functions

A vector-volued  function TK) is confinuous ot e
i
Th\& \\'S Qﬂ\ki\l&\ﬁﬂ'\' —\-0 \\(Y\ r\(\')=(‘l({n> | ‘\'\m G H)=fz ('ko) Ckr\cl

trts 19 ko

lm 6§ ()= G (&)
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We say Rt TEY 15 continuows 1§ i is onfinuouwy ot
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Decivatives of vector-valued fKinctions
The decwodive of oo vector-valued fuwnction © i

provided thot the fimit exists. I &) exists, we say fhat
£ s R s dcHerentiable ot evely
\DO\M_ t feom the inteeval @b), we say ot T ic differentiabl
on (@b).

Notice dhat W THY= o), a(®) & (6)>, then
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C&\Cu\us o'( \)ec{"o(— va lued R.hd'(ons

Excxmg:\e Let @) = sint e."kl L-qt+2d

Then
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